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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described ia a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of appUcation for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in tlie United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

2. Claims 19, 20, 22-28, 30-35 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Wu et al (4,335,600). Wu teaches a method for detecting contamination 
(deposit buildup) on a turbine component of a turbine, comprising: pre-determining a 
reference oscillation characteristic value of the turbine component (see e.g. Fig. 5 and 
col. 4, lines 30+); determining a current oscillation characteristic value of the turbine 
component (see e.g. Fig. 6); comparing the current oscillation characteristic value with 
the pre-determined oscillation characteristic value; and assessing the contamination level 
of the turbine component based on the comparison (see col. 3, lines 22+; col. 4, lines 
66+), wherein the current oscillation characteristic value is determined when the turbine 
is operating, wherein the turbine component is a turbine blade 21, wherein a common 
current oscillation characteristic value is determined for a plurality of turbine components 
21 that operate comparably, wherein the plurality of turbine components operated in a 
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comparable mamier is a row of turbine blades, wherein the plurality of turbine 
components direct a hot gas, wherein the current oscillation characteristic value is a 
behavior of the turbine component that is selected from the group consisting of: inherent 
frequency, oscillation frequency, oscillation amplitude, attenuation characteristic value 
and oscillation decay. A device for determining a degree of contamination on a turbine 
component of a turbine, comprising: a sensor unit 22 or 24 that determines a current 
oscillation characteristic value of the turbine component; and a processor unit 27, 29 that 
compares the current oscillation characteristic value of a turbine component with a pre- 
determined reference oscillation characteristic value of a turbine component and 
determines the degree of contamination of the turbine component based on the 
comparison, wherein the current oscillation characteristic value is determined while the 
turbine is operating, wherein the turbine component is a turbine blade 21, wherein a 
common current oscillation characteristic value is determined by the sensor unit for a 
plurality of turbine components that operate comparably, wherein the plurality of turbine 
components that operate comparably is a row of turbine blades; wherein the plurality of 
turbine components direct a hot gas; wherein the current oscillation characteristic value is 
a behavior of the turbine component that is selected from the group consisting of: 
inherent frequency, oscillation frequency, oscillation amplitude, attenuation characteristic 
value and oscillation decay. A method for detecting contamination on a turbine 
component of a turbine, comprising: determining a current oscillation characteristic value 
of a turbine component. 
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3. Claim 35 is rejected under 35 U.S.C. 102(b) as being anticipated by Black 
(3,581,569). Black teaches a method for detecting contamination on a turbine 
component of a turbine [the preamble has been given little patentable weight. A 
preamble is generally not accorded any patentable weight where it merely recites the 
purpose of a process or the intended use of a structure, and where the body of the claim 
does not depend on the preamble for completeness but, instead, the process steps or 
structural limitations are able to stand alone. See In re Hirao, 535 F.2d 67, 190 USPQ 15 
(CCPA 1976) md^Kropa v. Robie, 187 F.2d 150, 152, 88 USPQ 478, 481 (CCPA 1951).] 
comprising: determining a current oscillation characteristic value via 35 of a turbine 
component 36 

4. Claims 19-35 are rejected under 35 U.S.C. 102(b) as being anticipated by Harrold 
2003/0056595). Harrold teaches a method for detecting contamination on a turbine 
component of a turbine, comprising: pre-determining a reference oscillation characteristic 
value of the turbine component; determining a current oscillation characteristic value of 
the turbine component; comparing the current oscillation characteristic value with the 
pre-determined oscillation characteristic value (page 1, paragraph 006 or also note that 
this inherent with Fourier analysis of page 3, paragraph 0040+); and assessing the 
contamination level of the turbine component based on the comparison (paragraph 0037), 
wherein the current oscillation characteristic value is determined when the turbine is 
operating, wherein the current oscillation characteristic value is determined while the 
turbine is not operating [note that using salt grains, as described in the experiment of 
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paragraph 0039 would constitute an operation where the turbine does not operate]; 
wherein the turbine component is a turbine blade, wherein a common current oscillation 
characteristic value is determined for a plurality of turbine components that operate 
comparably, wherein the plurality of turbine components operated in a comparable 
manner is a row of turbine blades, wherein the plurality of turbine components direct a 
hot gas, wherein the current oscillation characteristic value is a behavior of the turbine 
component that is selected from the group consisting of: inherent frequency, oscillation 
frequency, oscillation amplitude, attenuation characteristic value and oscillation decay. 
A device for determining a degree of contamination on a turbine component of a turbine, 
comprising: a sensor unit 28 that determines a current oscillation characteristic value of 
the turbine component; and a processor unit (required to do a Fourier analysis) that 
compares the current oscillation characteristic value of a turbine component with a pre- 
determined reference oscillation characteristic value of a turbine component and 
determines the degree of contamination of the turbine component based on the 
comparison, wherein the current oscillation characteristic value is determined while the 
turbine is operating, wherein the oscillation characteristic value is determined while the 
turbine is stationary (the oscillation can be done for the stationary turbine vanes, see page 
2, paragraph 0034], wherein the turbine component is a turbine blade, wherein a common 
current oscillation characteristic value is determined by the sensor unit for a plurality of 
turbine components that operate comparably, wherein the plurality of turbine components 
that operate comparably is a row of turbine blades; wherein the plurality of turbine 
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components direct a hot gas; wherein the current oscillation characteristic value is a 
behavior of the turbine component that is selected from the group consisting of: inherent 
frequency, oscillation frequency, oscillation amplitude, attenuation characteristic value 
and oscillation decay. A method for detecting contamination on a turbine component of 
a turbine, comprising: determining a current oscillation characteristic value of a turbine 
component. 

5. Claims 19, 20, 26-28, 34, 35 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Wehde (4,238,789). Wehde literally teaches the claimed invention 
including a method for detecting contamination on a turbine component 1 of a turbine, 
comprising: pre-determining a reference oscillation characteristic value of the turbine 
component; determining a current oscillation characteristic value of the turbine 
component; comparing the current oscillation characteristic value with the pre- 
determined oscillation characteristic value (see col. 2, lines 17-33); and assessing the 
contamination level of the turbine component based on the comparison, wherein the 
current oscillation characteristic value is determined when the turbine [includes rotor 1] is 
operating, wherein the current oscillation characteristic value is a behavior of the turbine 
component that is selected from the group consisting of: inherent frequency, oscillation 
frequency, oscillation amplitude, attenuation characteristic value and oscillation decay. 
A device for determining a degree of contamination on a turbine component of a turbine, 
comprising: a sensor unit (col. 3, lines 60+ or col. 4, lines 30+) that determines a current 
oscillation characteristic value of the turbine component; and a processor unit that 
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compares the current oscillation characteristic value of a turbine component with a pre- 
determined reference oscillation characteristic value of a turbine component and 
determines the degree of contamination of the turbine component based on the 
comparison, wherein the current oscillation characteristic value is determined while the 
turbine is operating, wherein the current oscillation characteristic value is a behavior of 
the turbine component that is selected from the group consisting of: inherent frequency, 
oscillation frequency, oscillation amplitude, attenuation characteristic value and 
oscillation decay. A method for detecting contamination on a turbine component of a 
turbine, comprising: determining a current oscillation characteristic value of a turbine 
component. 

6. Claims 19, 20, 22-28, 30-35 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Brown et al (2005/001 1278). Brown teaches a method for detecting 
contamination on a turbine component of a turbine, comprising: pre-determining a 
reference oscillation characteristic value of the turbine component; determining a current 
oscillation characteristic value of the turbine component; comparing the current 
oscillation characteristic value with the pre-determined oscillation characteristic value; 
and assessing the contamination level of the turbine component based on the comparison 
(see page 2, paragraph 0020, 0025), wherein the current oscillation characteristic value is 
determined when the turbine is operating, wherein the turbine component is a turbine 
blade, wherein a common current oscillation characteristic value is determined for a 
plurality of turbine components that operate comparably, wherein the plurality of turbine 
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components operated in a comparable manner is a row of turbine blades, wherein the 
plurality of turbine components direct a hot gas, wherein the current oscillation 
characteristic value is a behavior of the turbine component that is selected from the group 
consisting of: inherent frequency, oscillation frequency, oscillation amplitude, attenuation 
characteristic value and oscillation decay. A device for determining a degree of 
contamination on a turbine component of a turbine, comprising: a sensor unit that 
determines a current oscillation characteristic value of the turbine component; and a 
processor unit that compares the current oscillation characteristic value of a turbine 
component with a pre-determined reference oscillation characteristic value of a turbine 
component and determines the degree of contamination of the turbine component based 
on the comparison, (see page 2, paragraph 0020, 0025) wherein the current oscillation 
characteristic value is determined while the turbine is operating, wherein the turbine 
component is a turbine blade, wherein a common current oscillation characteristic value 
is determined by the sensor unit 106 for a plurality of turbine components that operate 
comparably, wherein the plurality of turbine components that operate comparably is a 
row of turbine blades; wherein the plurality of turbine components direct a hot gas; 
wherein the current oscillation characteristic value is a behavior of the turbine component 
that is selected from the group consisting of: inherent frequency, oscillation frequency, 
oscillation amplitude, attenuation characteristic value and oscillation decay. A method 
for detecting contamination on a turbine component of a turbine, comprising: determining 
a current oscillation characteristic value of a turbine component. 
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7. Claims 19-35 are rejected under 35 U.S.C. 102(b) as being anticipated by Rhines 
et al (4,339,719). Rhines et al teach a method for detecting contamination on a turbine 
component of a turbine (see col. 1, lines 6-11), comprising: pre-determining a reference 
oscillation characteristic value of the turbine component 80; determining a current 
oscillation characteristic value of the turbine component; comparing the current 
oscillation characteristic value with the pre-determined oscillation characteristic value [an 
oscillation signal from 134 supplies an oscillating signal to coil 132 and 132 and the 
switching network and electrode pairs 30, 32, see col. 4, lines 36-col. 5, lines 33]; and 
assessing the contamination level of the turbine component based on the comparison, 
wherein the current oscillation characteristic value is determined when the turbine is 
operating, wherein the current oscillation characteristic value is inherently capable of 
being determined while the turbine is not operating, wherein the turbine component is a 
turbine blade, wherein a common current oscillation characteristic value is determined for 
a plurality of turbine components that operate comparably, wherein the plurality of 
turbine components 80 operated in a comparable manner is a row of turbine blades, 
wherein the plurality of turbine components direct a hot gas, wherein the current 
oscillation characteristic value is a behavior of the turbine component that is selected 
from the group consisting of: inherent frequency, oscillation frequency, oscillation 
amplitude, attenuation characteristic value and oscillation decay. A device for 
determining a degree of contamination on a turbine component of a turbine, comprising: 
a sensor unit 20 that determines a current oscillation characteristic value of the turbine 
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component 80; and a processor unit that compares the current oscillation characteristic 
value of a turbine component with a pre-determined reference oscillation characteristic 
value of a turbine component and determines the degree of contamination of the turbine 
component based on the comparison, wherein the current oscillation characteristic value 
is determined while the turbine is operating, wherein the oscillation characteristic value is 
inherently capable of being determined while the turbine is stationary, wherein the 
turbine component is a turbine blade 80, wherein a common current oscillation 
characteristic value is determined by the sensor unit for a plurality of turbine components 
that operate comparably, wherein the plurality of turbine components that operate 
comparably is a row of turbine blades; wherein the plurality of turbine components direct 
a hot gas; wherein the current oscillation characteristic value is a behavior of the turbine 
component that is selected from the group consisting of: inherent frequency, oscillation 
frequency, oscillation amplitude, attenuation characteristic value and oscillation decay. 
A method for detecting contamination on a turbine component of a turbine, comprising: 
determining a current oscillation characteristic value of a turbine component. Note that 
the sensor inherently has a pre-determined reference oscillation characteristic value of a 
turbine component, even if this value is zero, as there must be a standard for comparison 
in order for the electric signal to have any meaning in a measurement. As for performing 
the determination when the turbine is stationary or not operating, Rhines et al is 
inherently capable of doing so, such as during conditions such as after the turbine is 
stopped and the monitoring equipment instrumentation still on. 
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Claim Rejections - 35 USC§103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 

such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

9. Claims 19-35 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Rhines et al (4,339,719) in view of any of Wehde (4,238,789) and Wu et al (4,335,600). 
Rhines et al must inherently use a pre-determined reference oscillation characteristic 
value. Alternately, Wehde teaches using a comparison between the current oscillation 
characteristic value with the pre-determined oscillation characteristic value to determine 
the amount of contaminants (see col. 2, lines 17-33). Wu et al also teach using a 
comparison between the current oscillation characteristic value with the pre-determined 
oscillation characteristic value to determine the amount of contaminants (see e.g. Figs. 5 
and 6). It would have been obvious to one of ordinary skill in the art to employ a 
comparison between the current oscillation characteristic value with the pre-determined 
oscillation characteristic value to determine the amount of contaminants, as taught by any 
of Wehde and Wu et al, in order to provide a conventional way of determining the value 
of the oscillation value with respect to a reference value. As for performing the 
determination when the turbine is stationary or not operating, this would be obvious to 
one of ordinary skill in the art because this limitation would be met during conditions 
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such as after the turbine is stopped and the monitoring equipment instrumentation still on. 
This would positively read on the applicant's device and would have been obvious to do 
so as an obvious matter of monitoring the turbine even when stationary or not operating 
to evaluate the level of containments. 

10. Claims 19-35 are rejected under 35 U.S.C. 102(b) as being anticipated by Harrold 
2003/0056595). Harrold teaches a method for detecting contamination on a turbine 
component of a turbine, comprising: pre-determining a reference oscillation characteristic 
value of the turbine component; determining a current oscillation characteristic value of 
the turbine component; comparing the current oscillation characteristic value with the 
pre-determined oscillation characteristic value (page 1, paragraph 006 or also note that 
this inherent with Fourier analysis of page 3, paragraph 0040+); and assessing the 
contamination level of the turbine component based on the comparison (paragraph 0037), 
wherein the current oscillation characteristic value is determined when the turbine is 
operating, wherein the current oscillation characteristic value is determined while the 
turbine is not operating [note that using salt grains, as described in the experiment of 
paragraph 0039 would constitute an operation where the turbine does not operate]; 
wherein the turbine component is a turbine blade, wherein a common current oscillation 
characteristic value is determined for a plurality of turbine components that operate 
comparably, wherein the plurality of turbine components operated in a comparable 
manner is a row of turbine blades, wherein the plurality of turbine components direct a 
hot gas, wherein the current oscillation characteristic value is a behavior of the turbine 
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component that is selected from the group consisting of: inherent frequency, oscillation 
frequency, oscillation amplitude, attenuation characteristic value and oscillation decay. 
A device for determining a degree of contamination on a turbine component of a turbine, 
comprising: a sensor unit 28 that determines a current oscillation characteristic value of 
the turbine component; and a processor unit (required to do a Fourier analysis) that 
compares the current oscillation characteristic value of a turbine component with a pre- 
determined reference oscillation characteristic value of a turbine component and 
determines the degree of contamination of the turbine component based on the 
comparison, wherein the current oscillation characteristic value is determined while the 
turbine is operating, wherein the oscillation characteristic value is determined while the 
turbine is stationary (the oscillation can be done for the stationary turbine vanes, see page 
2, paragraph 0034], wherein the turbine component is a turbine blade, wherein a common 
current oscillation characteristic value is determined by the sensor unit for a plurality of 
turbine components that operate comparably, wherein the plurality of turbine components 
that operate comparably is a row of turbine blades; wherein the plurality of turbine 
components direct a hot gas; wherein the current oscillation characteristic value is a 
behavior of the turbine component that is selected from the group consisting of: inherent 
frequency, oscillation frequency, oscillation amplitude, attenuation characteristic value 
and oscillation decay. A method for detecting contamination on a turbine component of 
a turbine, comprising: determining a current oscillation characteristic value of a turbine 
component. Harold teaches the claimed invention and teaches comparing the current 
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oscillation characteristic value with the pre-determined oscillation characteristic value 
(page 1, paragraph 006 or also note that this inherent with Fourier analysis of page 3, 
paragraph 0040+). Alternately, seeing how comparing the current oscillation 
characteristic value with the pre-determined oscillation characteristic value is practiced 
with the conventional art discussed by Harold, it would have been obvious to one of 
ordinary skill in the art to employ with the inventive subject matter of Harold, as being 
the typical practice in the art. Yet another alternative is the teaching of the Brown et al 
reference who specifically teaches the use of Fast Fourier Transform Analysis to 
determine acoustic noise, specifically comparing the current oscillation characteristic 
value with the pre-determined oscillation characteristic value with that process (see page 
2, paragraph 0030). It would have been obvious to one of ordinary skill in the art to 
employ the Fast Fourier Transform method of comparing the current to pre-determined, 
oscillation values, in a manner consistent with teachings of Harold who also uses the 
Fourier Transform analysis to determine the values of the oscillation. Furthermore, 
Brown would specifically teach using the acoustic sensors to determine the amount of 
contaminent build up on the turbine components. It would have been obvious to one of 
ordinary skill in the art to use the acoustic sensors to determine the amount of 
contaminant build on the turbine components, as taught by Brown, in order to determine 
proper operation thereof. 

1 1 . Claims 19-35 are rejected under 35 U.S.C. 103(a) as being unpatentable over Wu 
et al (4,335,600) as applied above, and further in view of Tsuboi et al (5,907,098). Wu 
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teaches the use of vibration sensors to detect the amount of containments and 
wear/defects on the turbine blades. Wu does not specifically teach this is done while the 
turbine is stationary. Tsuboi et al teach a turbine blade (col. 10, lines 20+) with a 
vibration sensor (see Fig. 5) where the vibration sensor picks up the vibration signal 
when the turbine is stationary or off and vibrated by an impact technique (see col. 1 1, 
lines 9+) in a manner analogous to that disclosed by applicant, in order to determine the 
wear or defects in the turbine blades and also uses spectral analysis with the oscillation 
characteristic values to determine the problems with the blades where the current 
oscillation values are compared with pre-determined oscillation characteristic value (see 
e.g. col. 12, lines 25+). Wu teaches that vibration signal will change as a matter of the 
deposit buildup on the turbine components (col. 3, lines 22+). It would have been 
obvious to one of ordinary skill in the art to employ the vibration analysis techniques 
taught by Tsuboi et al, with impact testing a stationary blade or when the turbine is off, to 
determine the buildup of the contaminants on the turbine blades, in order to use an 
equivalent technique in the art and/or to employ the additional fine wear/defection 
abilities that can be done with stationary blade impact testing. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Ted Kim whose telephone number is 571-272-4829. The 
Examiner can be reached on regular business hours before 5:00 pm, Monday to Thursday 

and every other Friday. 



Application/Control Number: 10/591,511 Page 1 6 

Art Unit: 3746 

The fax number for the organization where this application is assigned is 
571-273-8300. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Devon Kramer, can be reached at 571-272-71 18. Alternate inquiries to 
Technology Center 3700 can be made via 571-272-3700. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). General inquiries can also be directed to the 
Patents Assistance Center whose telephone number is 800-786-9199. Furthermore, a 
variety of online resources are available at http://www.uspto.gov/main/patents.htm 
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